Objectives: A total of 75% of the chiropractic medicine students in the new program at the University of Zürich are women, which is in stark contrast to the traditional ratio of chiropractors in Switzerland, where 75% have been men. Therefore, the purpose of this study was to compare work behaviors between female and male chiropractors relating to workload, patient variety, and chiropractic treatment techniques. Methods: This is a secondary analysis of data from the Swiss Job Analysis 2009 study. The design was an online survey to all practicing chiropractors in Switzerland that had a 70% response rate of 183 returned surveys. Differences between male and female chiropractors in the various categorical responses involving practice workload, characteristics and patient types were compared using the χ 2 test. Results: Male chiropractors had significantly more years in practice (P = .0001), worked more hours per week (P = .0001), and saw more patients (P = .0001) and more new patients (P = .004) per week compared with female chiropractors. Female chiropractors spent significantly more time with patients during follow-up visits (P = .017). There were no significant differences in treatment techniques used or the types of patients seen between the sexes. Conclusion: Because female chiropractors work fewer hours and see fewer patients per week, this may lead to a shortage of chiropractors in the future as the sex ratio within the profession slowly changes in Switzerland. (J Manipulative Physiol Ther 2017;40:434-440) 
INTRODUCTION
Because of the start of a new chiropractic program in the faculty of medicine at the University of Zürich in 2008, a job analysis survey of chiropractic practice in Switzerland was performed in 2009. 1 The goal of that study was to identify specific characteristics of Swiss chiropractic practice to ensure a comprehensive education of future chiropractors in Switzerland. Additionally, the authors wanted to compare and contrast differences between chiropractic practice in Switzerland and other countries. Now, as the first 3 cohorts of students have finished their studies at the University of Zürich, and with the majority of students currently studying chiropractic medicine at the University of Zürich being women, it is time to look ahead and use the 2009 collected data again for additional information to inform the profession on potential changes to practice as a result of changes to the chiropractic demographics. Overall, 75% of the chiropractic medicine students are women and 25% men. 2 This is the exact opposite proportion of the percent sex distribution identified for practicing chiropractors in Switzerland in the 2009 job analysis. 1, 3 This is reported in detail in Figure 1 . Although the size of the chiropractor student cohorts at the University of Zürich are small (20 students per year maximum intake) and with the Swiss government increasing restrictions on foreign graduates practicing in the country, over time the proportion of women chiropractors in Switzerland will significantly increase as the older practitioners retire. This change makes it important to analyze the specific differences between the 2 sexes in terms of the way they practice.
The increasing proportion of female students is a trend identified in the whole medical faculty of University of Zürich and other Swiss and non-Swiss universities. [4] [5] [6] The inquiry of potential students for medicine at the University of Zürich in 2013 (these are the latest available data) identified an increasing number of women. Female candidates at the bachelor level reached 58% in 2013 compared with 57% in 2012. At the master's level the percentage rose from 53% in 2012 to 54% in 2013. Of the 2013 graduated students, 62% were women. It is also interesting to note the increasing female proportion of "habilitations" (ie, research leading to assistant professorship; 16% in 2012, 30% in 2013), university lecturers (25% in 2012, 27% in 2013) and professors (10% in 2012, 12% in 2013). If this is looked at in a wider time frame, the percentage of female graduated students increased clearly from 48% in 2004 to 62% in 2013. 7 However, the proportion of female academics is definitively lower, usually because of the challenge of balancing career with family obligations.
It is well known that women are more likely to work part time compared with men. [8] [9] [10] This helps to explain why women experience being female as a career obstacle.
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Female physicians seem to be less career oriented but more parenthood oriented, with family and private lifestyles being more important for them compared with their male counterparts. 9 So it is not surprising that men have higher academic scores than women, and thus in the academic and hospital medical hierarchy the higher positions are still mainly held by men. [8] [9] [10] 12 Studies about the impact of gender on specialty choices of Swiss medical residents reported the following tendencies. Although male residents tended to select technical and surgical specialties or other fields with high prestige and income such as cardiology, female medical residents more often chose gynecology and obstetrics, pediatrics, psychiatry, or anesthesiology. Those fields tend to have less prestige and lower income. 9, 13, 14 The strongest impact on a particular specialty choice was gender. 13 Factors such as free time and having children and the ability to combine a career with having a family plays an important role for women in their decision on choosing a medical specialty. 11, 15 This often has a negative impact on a career progression. 11 These same trends are also occurring in other countries, with women physicians more likely to work part time and participate in group practices. [8] [9] [10] [16] [17] [18] [19] Because there is an obvious majority of female students currently studying chiropractic medicine at the University of Zürich, similar to their medical counterparts, it is important to know what effect, if any, this will have for patients and their chiropractic care in the future. Therefore, the purpose of this study is to identify differences in the practice characteristics and treatment techniques of female and male chiropractors and to discuss what impact these differences might have for the profession in the coming years.
METHODS
The Cantonal ethics committee determined that ethics permission was exempt for this study (EK-10/2009). Swiss chiropractors were informed of the study by e-mail instructions and told that participation implied informed consent.
For this study a secondary analysis of data from the online survey conducted for the Swiss job analysis 2009 study was used.
1 These data were collected using a questionnaire based on the United States National Board of Chiropractic Examiners job analysis survey and the United Kingdom General Chiropractic Council job analysis survey with some Swiss chiropractic specific questions added. 1 This final questionnaire was available in English only and was tested for face and content validity before being used. 1 The questionnaire of the Swiss job analysis was sent to all of the 260 members of the Swiss Association of Chiropractors and the data were collected between July and the end of September 2009. With 183 submitted surveys, a 70% response rate was obtained. 1 All of the returned data were made anonymous by an independent online survey expert (www.surveymonkey.com) who also made sure the participants received their 5 continuing education (CE) credits for completing the survey.
For this study only the categorical data comparing male and female chiropractors regarding number of years in practice, hours worked per week, CE hours obtained per year, number of patients seen per week, number of new patients seen per week, time allocated for a follow-up visit, time allocated for a new patient visit, percentage of male and female patients seen per week, percentage of pediatric and chronic or acute patients seen per week, and treatment techniques used were collected.
DATA ANALYSIS AND STATISTICAL PROCEDURE
For the analysis of the collected data, the statistical program SPSS Version 21 (IBM Corp., Armonk, NY) was used. The χ 2 test was used to compare the sex of the practitioner with the categories of the before mentioned variables. More than 80% of all cells had frequencies of 5 or more. Wherever a significant difference with a P b .05 was identified, the mean and standard deviation were calculated for each sex to determine the direction of the difference.
Categories
All given answers of the questionnaire were entered into categories. Thus, each calculated mean score is the mean score of the corresponding categories. Table 1 lists the specific categories and range of values for each variable used from the questionnaire for this study. 0%-25% 26%-50% 51%-75% 76%-100% Activator 0%-25% 26%-50% 51%-75% 76%-100% Applied kinesiology 0%-25% 26%-50% 51%-75% 76%-100% Mobilization 0%-25% 26%-50% 51%-75% 76%-100% Active muscle release 0%-25% 26%-50% 51%-75% 76%-100% Physical therapy modalities 0%-25% 26%-50% 51%-75% 76%-100% Massage 0%-25% 26%-50% 51%-75% 76%-100% Trigger-point therapy 0%-25% 26%-50% 51%-75% 76%-100% Dry needling 0%-25% 26%-50% 51%-75% 76%-100% Rehab 0%-25% 26%-50% 51%-75% 76%-100% Therapeutic exercises 0%-25% 26%-50% 51%-75% 76%-100% Nutrition counseling 0%-25% 26%-50% 51%-75% 76%-100% Pain medication subscription
For what percentage of patients is an x-ray exam justified? 0% 1%-20% 21%-40% 41%-60% 61%-80% 81%-100%
RESULTS

Demographic Information
With 183 of the 260 chiropractors in Switzerland in 2009 participating, this resulted in a 70% response rate. Only 29% of the respondents were women (53 chiropractors) and 71% were men (130 chiropractors). For an overview of the results, see Table 2 .
Specific Categories of Work
Workload. Using the χ 2 test, a significant difference in number of years in practice between female and male chiropractors was found (χ 2 [4, n = 183] = 26.1, P = .0001). The category mean of 3.62 (standard deviation [SD] = 1.070) for men and 2.81 (SD = 0.951) for women means that men were in practice somewhere between the category 3 and 4, whereas women were in practice between category 2 and 3. In other words, most men were in practice for 5 to 25 years and most women for 2 to 15 years (Table 2) .
There was also a significant difference in the number of hours worked per week between the sexes (χ 2 [6, n = 183] = 64.42, P = .0001). The men had a mean category of 4.66 (SD 1.094) and the women a mean category of 3.38 (SD 0.911). Male chiropractors worked on average between category 4 and category 5, whereas female chiropractors worked on average between category 3 and 4. Thus, men worked between 31 and 50 hours per week and women worked between 21 and 40 hours per week.
Also, a significant difference between male and female chiropractors was identified in the number of patients seen per week (χ 2 [6, n = 183] = 42.82, P = .0001). For men the mean category was 3.77 (SD 1.386) and for women it was 2.35 (SD 0.900), meaning that male chiropractors treated between 100 and 199 patients per week and female chiropractors treated between 50 and 149 patients per week.
There was also a significant sex difference in the number of new patients seen per week (χ 2 [7, n = 183] = 23.34, P = .004). With a mean category of 4.32 (SD 1.441), men saw between 7 and 12 new patients per week. Women saw a mean category of 3.32 (SD 0.983), which equals between 4 and 9 new patients per week.
Another significant difference between the sexes was found for the quantity of time spent with the patient in a follow-up visit (χ 2 [4, n = 183] = 13.97, P = .017). Men had a category mean of 2.75 (SD 0.704) with a subsequent patient, whereas women had a category mean of 3.07 (SD 0.539) for a follow-up patient visit. This means that men spent between 6 and 15 minutes per patient for a follow-up visit and women spent between 11 and 30 minutes.
There were no significant differences between male and female chiropractors found in CE hours earned per year and time spent for new patients.
Patient Variety. No significant differences between male
and female chiropractors were noted in terms of the sex of the patients treated. They both treat approximately 26% to 50% male patients and 51% to 75% female patients.
There was also no significant difference between the sexes in the proportion of pediatric patients treated, neither in children younger than age 5 nor in children older than age 5.
Regarding the percentage of acute and chronic patients treated, no significant differences were based on the practitioner's sex.
Treatment Techniques
No significant differences between the sexes were identified for any of the investigated treatment techniques including the proportion of patients receiving diversified adjustments, active muscle release, trigger point therapy, activator technique, mobilization, applied kinesiology, physical therapy modalities, massage, dry needling, nutritional counseling, rehabilitation therapies, therapeutic exercises, and pain medication subscriptions.
Searching for disparity in the frequency of x-ray examination of patients again identified no significant sex differences.
DISCUSSION
With the background of a rising proportion of female chiropractors in Switzerland, this study was done to identify differences between female and male chiropractors in their way of practicing in order to determine the impact this may This discrepancy in workload between the sexes identified in this study on chiropractic medicine in Switzerland has been described in other medical professions in the same way and is consistent with the study mentioned earlier about the situation in other countries relating to the ongoing feminization in medicine. 16, 17 It is most likely caused by the higher number of female doctors working part time compared with their male counterparts. 9, 10 As mentioned earlier, for female doctors, working part time seems to have a negative influence on their career. 8 Additionally, there are still not enough part-time positions available. 11, 12 The chiropractic profession in Switzerland might profit from this situation because it provides very good possibilities for part-time work and job sharing. Because chiropractic medicine students at the University of Zürich are also medical students, having passed the medical entry examination, these part-time working options may be particularly attractive to female medical students. With private practice there is much more flexibility than within a hospital institution. But if this development continues, as is the current case with all cohorts of chiropractic students at the University of Zürich having a strong female majority, it will likely become necessary to train more chiropractors to maintain the same level of availability of chiropractic care for the public. With the small number of graduates in the early University of Zürich student cohorts and the places limited to 20 new students per year, this impact will not likely be felt for a few years, until an increasing number of the older chiropractors retire. Contributing to this situation, the Swiss government has placed significant restrictions on foreign chiropractic graduates entering this country, so relying on male foreign graduates to counter this sex shift is unrealistic. Thus, the results of this study are important for the Swiss chiropractic profession to plan measures to address this issue for the future. Unlike other countries in Europe and internationally, chiropractic is one of the 5 medical professions recognized by the Swiss government and is fully included in national health care insurance. 1 Thus the demand for services is high and the rate of interprofessional referrals is also high.
1 This is likely to only increase in the future as the chiropractic students spend 4 years of their education alongside their medical colleagues taking the same classes. The communication and trust barriers experienced by other countries between chiropractors and medical doctors will therefore significantly reduce or disappear, facilitating increasing levels of cross referral. Counting on female chiropractors to increase their working hours and patient numbers to meet this need is very unlikely, based on the literature, as a result the demands of work and family. [4] [5] [6] [7] [8] [9] [10] [11] No differences in patient variety and treatment techniques between male and female chiropractors were identified in the present study, which is positive for patients and the profession. Patients do not have to expect a change in the way they get treated because of the sex of the treating chiropractor. This is further supported by the fact that research identified no significant differences in applied forces between female and male chiropractors-for example, in thoracic spinal manipulation. 20 Fortunately, recent research examining differences in the outcomes of patients with low back pain who were treated by female and male chiropractors reported that there is no difference at any data collection time point up to 1 year. Other factors, particularly chronicity of symptoms, seem to have much more influence on the outcome than the chiropractor's sex. 21 This is not surprising because the results from present study indicate that there is no significant difference between male and female chiropractors in the use of specific treatment techniques. Patients do not have to expect any major changes in their chiropractic care in the future in Switzerland other than perhaps having a little longer follow-up visit in a group practice instead of a short treatment in an office with one single doctor.
Why do women chiropractors tend to spend more time with patients during the follow-up visits? Do women spend more time with each patient because they talk more or listen more with their patients? Does this have an influence on the patient's satisfaction with care? When looking at those studies that focus on satisfaction of patients with women versus men as their physician, 1 study reported that patients have a small tendency to prefer women doctors and to be more satisfied with them compared with men. 22 However, a later study found no relationship between a physician's sex and patient satisfaction. 23 This suggests that female and male physicians may have different behavior and communication styles but these seem not to influence patients' satisfaction levels. 23 A 2013 study from the United Kingdom reported that for female low back pain patients of chiropractors and physiotherapists the gender of the therapist was more important than the therapist's specialty. It was the opposite with male patients with low back pain, where the specialty was more important than the gender of the practitioner. 24 Unfortunately, it was not stated if the female patients preferred female or male practitioners or their levels of satisfaction.
Future research should investigate how much it may cost to educate all of these "additional chiropractors" needed and where this money may come from because traditionally this education is funded primarily by Swiss taxpayers. Chiropractic and human medicine also need to find out why there are fewer men studying these subjects. Are men no longer applying to study medicine or chiropractic, or are they less likely to pass the difficult entrance examination compared with women?
Limitations
The data used are from 2009 and thus are not current. However, because the proportion of female chiropractors registered with the Swiss Association since that time has not significantly changed, and the graduating student cohorts are quite small to date, the results presented in this study should be valid. 3 Additionally, all Swiss chiropractors are required to complete a 2.5-year postgraduate residency program and the first cohort of University of Zürich graduates will only complete this in 2017, further supporting the validity of the 2009 data.
CONCLUSIONS
Because of the dramatic shift in the sex distribution of male and female chiropractors in Switzerland that is likely to occur as a result of the strong female predominance in the student population, the significant differences found in their workload and hours worked will likely lead to a chiropractic shortage in the future. Increasing the numbers of chiropractic students at the university is costly because most of the education is funded through tax revenues. Thus, other means must be found to encourage more men to apply for chiropractic studies. However, identifying no differences in types of patients seen or treatment techniques used supports previous research that reported no differences in treatment outcomes between male and female chiropractors.
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